JP2003202383A 



Page 1 of 18 



Origirialdocumcnt 

PROXIMITY SWITCH AND OBJECT DETECTOR 

Publication JP2003202383 (A) 
number: 

Publication 2003-07-18 
date: 

Inventor(s): KOBAYASHI TADASHI + 
Applicant(s): HONDA DENSHI GIKEN KK ± 

Classification: . . , . . , , 

Also published as: 

- international: A61B5/1 17; G01D5/24; G01R27/26; G01V3/08; 

H03K17/955; A61B5/1 17; G01D5/12; G01R27/26; m ^40^5418 fB2^> 

G01V3/08; H03K17/94; (IPC1-7): A61B5/1 17; G01R27/26; Z, V ' 

G01V3/08; H03K17/955 11 US2003080755 

- European: GQ1D5/24F (A1) 
Application JP20020300193 20021015 

number: 

Priority number JP20020300193 20021015; JP20010335801 20011031 

(s): 

Vi ew INPADOC patent family 
View list of citing documents 
Abstract of JP 2003202383 (A) 

Translate this text 

PROBLEM TO BE SOLVED: To make functions stable without being affected by cable 1% 
length and environment of place and usable free of maintenance. ; SOLUTION: A jS 
detector comprises a detection electrode 20 made of a metal plate formed in a slab shape 
arranged in an object detection region, a charging system 30 having a direct current 
source 301, a discharging system 40 having a current detection means and a switch SI 
alternatively switching the charging system 30 and the discharging system 40 at a 
specific turn-over frequency and detects capacitance Cs between an object to be detected 
H and the detection electrode 20 as a current Is flowing in the discharging system 40. ; 
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other authorities than the EPO; in particular, the EPO does not guarantee that they are complete, up-to- 
date or fit for specific purposes. Description not available for JP 2003202383 (A) 
Description of corresponding document: US 2003080755 (Al) Translate this text 

TECHNICAL FIELD 

[0001] The present relates to a proximity sensor and an object detecting device to which this is applied, 
and more particularly, relates to a proximity sensor in which a detecting sensitivity is not affected by the 
environment of the setting place, a lead cable or the like, and which can be used in the state where 
adjustment is hardly necessary. The present invention is applied as an object detecting device in various 
field including an opening and closing control sensor for an automatic door. 

BACKGROUND ART 

[0002] Most of proximity sensors are the high frequency oscillating type, and comprise: a sensor part of 
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the electrostatic capacity which is composed of a pair of metal detecting plates set, for example, at a 
gateway of an automatic door, a parking lot or the like; and an oscillation detecting part which is 
connected to the sensor part through a coaxial cable to create an analog voltage, and it is arranged to 
detect an object such as a human body or a vehicle by comparing the analog voltage from the oscillation 
detecting part with the detection signal obtained from the sensor part (for example, refer to Japanese 
Patent published under Publication No. 7-29467, Japanese Patent published under Publication No. 7- 
287793). 

[0003] However, the high frequency proximity sensor has the following practical problems to be solved. 
That is, the electrostatic capacity of the sensor part changes by receiving the effects of the temperature 
and humidity (moisture) at the setting place, and the metal parts existing at the periphery or the like, and 
besides, by the lead wire length of the cable connecting the sensor part and the oscillation control part, it 
also receives the effects of the impedance component parasitic in the cable, and the detecting sensitivity 
delicately changes. 

[0004] Accordingly, even if the matching between the sensor part and the oscillation control part is 
taken at the factory shipping step, in many cases, the lead wire length of the cable is different for each 
setting place, and therefore, re-adjustment is each time necessary. Furthermore, sometimes, by the 
environmental change (temperature, or humidity or the like) of the setting place, the operation point 
changes with time, and therefore, the maintenance is needed regardless of a regular one or an irregular 
one. 

[0005] Especially, in the case of a device for an automatic door, the detected object is a human body, 
person, and therefore, from the viewpoint of the safety, the maintenance is indispensable. From such a 
reason, many proposals have been made on the high frequency proximity sensor, but it is the actual 
situation that they have infrequently been put to the practical use. 

SUMMARY OF THE INVENTION 

[0006] Accordingly, it is an object of the present invention to provide a proximity sensor, which is not 
affected by the cable length, the environment of the setting place or the like, and is extremely stable in 
the operation, and can be used almost in the maintenance-free state. 

[0007] In order to attain the above described object, the present invention includes: a detecting electrode 
arranged in the object detecting area and made of a metal plate formed like a plate; a charge system with 
a direct current power source; a discharge system with current detecting means; and a switch for 
alternately switching the above described charge system and the above described discharge system to the 
above described detecting electrode by a specified switching frequency, wherein the electrostatic 
capacity between the detected object and the above described detecting electrode is detected as the 
current Is flowing in the above described discharge system. 

[0008] As a preferred embodiment of the present invention, the switching frequency of the switch is, for 
example, set to about tens kHz to hundreds kHz. Letting the voltage of the direct current power source 
be Vo and the electrostatic capacity between the detecting electrode and the object (for example, a 
human body) be Cs, the electric charge Q (unit: coulomb) supplied to the detecting electrode is 
expressed by Q=Cs.Vo*fo. 

[0009] On the other hand, letting time be t, the electric charge Q emitted from the detecting electrode to 
the discharge system is expressed by Q=Is.t. Accordingly, the expression of Is=(Cs.Vo*fo)/t is 
established, and when considering the current, t=l sec, and therefore, Is=Cs.Vo*fo is found. 
[0010] That is, the basic principle of the present invention is the charge and discharge of the electrostatic 
capacity Cs of the detecting electrode, and the current Is flowing in the discharge system mainly relies 
on only the electrostatic capacity Cs of the detecting electrode, and therefore, the object detecting 
sensitivity is not affected by the wiring length of the cable connecting the detecting electrode and the 
detector circuit (control part) or the like. 

[001 1] In the actual use, the change of the stray capacitance between the detecting electrode and the 
peripheral ground may cause an error detection, and therefore, a ground electrode is provided on the rear 
side of the detecting electrode, but if doing so, an extremely large electrostatic capacity Co by the 
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ground electrode is connected in parallel to the above described electrostatic capacity Cs. 

[0012] In order to remove the effects to the detecting sensitivity of the electrostatic capacity Co caused 

by providing this ground electrode, as a first method, it is sufficient to provide a current source for 

absorbing the current Io of the increase flowing in the discharge system because of the electrostatic 

capacity between the ground electrode and the detecting electrode, in parallel to the current detecting 

means. 

[0013] Furthermore, as a second method of removing the effects to the detecting sensitivity of the 
electrostatic capacity Co caused by providing the ground electrode, it is also possible to provide a 
capacitor with the same capacity as the electrostatic capacity Co between the ground electrode and the 
detecting electrode, a second direct current power source with the polarity reversed to that of the direct 
current power source of the charge system, and a second switch for alternately switching the second 
direct current power source and the discharge system to the above described capacitor in 
synchronization with the above described switch, to the discharge system. In that case, it is also possible 
to use a pair of electrode plates made of the same combination as the detecting electrode and the ground 
electrode as the alternative to the above described capacitor. 

[0014] The detecting electrode and the charge system and discharge system are connected by a coaxial 
cable, and therefore, it is supposed that depending on the cable length thereof or the bending state, 
sometimes, the change of the electrostatic capacity included in that cable appears more largely than the 
electrostatic capacity change because of the approach of an object. 

[0015] In order to prevent this, the present invention includes: a detecting electrode arranged in the 
object detecting area and made of a metal plate formed like a plate; an earthed ground electrode 
arranged facing to the same detecting electrode; a charge system with a direct current power source; a 
discharge system with current detecting means; and a double shield wire with an inside skin shield and 
an outside skin shield around a central conductor, wherein the above described detecting electrode is 
connected to one end of the above described central conductor, and on the other end side thereof, a first 
switch for alternately switching the above described charge system and the above described discharge 
system to the same central conductor by a specified switching frequency is provided, and at the same 
time, to the above described inside skin shield, a second switch for alternately switching the same inside 
skin shield to the above described charge system and the earth in synchronization with the above 
described first switch is provided, and the above described ground electrode is connected to the above 
described outside skin shield. 

[0016] According to this, the inside skin shield and the central conductor is always kept at the same 
electric potential, and therefore, no electrostatic capacity is produced between them. More preferably, it 
is recommended that a guard electrode is set between the above described detecting electrode and the 
above described ground electrode, and the above described guard electrode is connected to the above 
described inside skin shield. 

[0017] Next, in order to detect the approaching object by a high sensitivity, the present invention 
includes: a first and a second detecting electrodes both of which are made of a metal plate with the same 
size formed like a plate, and are arranged in parallel approximately on the same plane in the object 
detecting area; a charge system with a direct current power source; a discharge system with current 
detecting means; and switch means for alternately switching both the above described first and second 
detecting electrodes by a specified switching frequency to the above described charge system and the 
above described discharge system. 

[0018] For example, if a positive pole voltage is supplied to one detecting electrode and at the same 
time, to the other detecting electrode, a negative pole voltage is supplied, the current flowing from one 
detecting electrode to the above described discharge system becomes +Isa, and the current flowing from 
the other detecting electrode to the above described discharge system becomes -Isb, and if the 
electrostatic capacity of each detecting electrode is balanced, the current flowing in the above described 
discharge system becomes 0. If an object approaches to collapse the balance, a current of the difference 
of the electrostatic capacity flows in the above described discharge system, and consequently, the object 
can be detected. 
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[0019] Furthermore, in the case where the same pole voltage is supplied to the first and second detecting 
electrodes, it is sufficient to perform the subtraction of the current Isa obtained from one detecting 
electrode and the current Isb obtained from the other detecting electrode, by a subtracter in the discharge 
system. 

[0020] Next, in order to remove the external induction noise, the present invention is a proximity sensor 
including: a first and a second detecting electrodes both of which are made of a metal plate with the 
same size formed like a plate and are arranged in parallel approximately on the same plane in the object 
detecting area; a charge system with a direct current power source; a discharge system with current 
detecting means; and main switch means for alternately switching both the above described first and 
second detecting electrodes by a specified switching frequency to the above described charge system 
and the discharge system, wherein the above described discharge system is provided in parallel between 
the above described main switch means and the above described current detecting means, and 
comprises: a first discharge circuit connected to the above described first detecting electrode side; and a 
second discharge circuit connected to the above described second detecting electrode side, and to either 
the above described discharge circuits, a signal reversing circuit made of a capacitor and a sub switch 
which alternately cuts off both ends of the same capacitor from the same discharge circuit and connects 
them to the earth terminal is provided, and each time the above described main switch means is 
switched, the polarity of the above described capacitor is reversed by the above described sub switch. 
[0021] Furthermore, as another embodiment, the present invention includes the proximity sensor 
comprising: a first and a second detecting electrodes both of which are made of a metal plate with the 
same size formed like a plate and are arranged in parallel approximately on the same plane in the object 
detecting area; a drive electrode arranged facing commonly to each of these detecting electrodes; a 
charge system with a direct current power source, a discharge system with a condenser and current 
detecting means; a first switch for selectively connecting at least one pole of the above described direct 
current power source to the above described drive electrode by a specified switching frequency; a 
second switch for alternately connecting each of the above described detecting electrodes together in 
synchronization with the same first switch to the above described one pole of the above described direct 
current power source and the above described condenser; and a third switch for alternately connecting 
the above described condenser to the above described each detecting electrode and the above described 
current detecting means in synchronization with the above described each switch. 
[0022] In this case, it is preferable that between the above described first and second detecting 
electrodes and the above described drive electrode, a first and a second guard electrodes made of a metal 
plate with the same size as the above described detecting electrode are arranged, and the above 
described first detecting electrode and the above described first guard electrode, and the above described 
second detecting electrode and the above described second guard electrode are respectively connected 
through an operation amplifier with an amplification factor of one time, and according to this, the object 
detecting sensitivity can be made higher. 

[0023] Furthermore, as another embodiment, the present invention includes the proximity sensor 
comprising: a first and a second detecting electrodes both of which are made of a metal plate with the 
same size formed like a plate, and are arranged in parallel approximately on the same plane in the object 
detecting area; a drive electrode arranged facing commonly to each of these detecting electrodes; a 
charge system with a direct current power source; a discharge system with a first and a second 
condensers and current detecting means; a first switch for selectively connecting at least one pole of the 
above described direct current power source to the above described drive electrode by a specified 
switching frequency; a second switch for the synchronous detection for alternately exchanging and 
connecting each of the above described detecting electrodes in synchronization with the same first 
switch to both the above described detecting electrodes to both poles of the above described first 
condenser; and a third switch for alternately connecting the above described second condenser to the 
above described first condenser and the above described current detecting means in synchronization 
with the above described each switch. Furthermore, it is preferable that the switching frequency of the 
above described third switch is set at two times the switching frequency of the above described first and 
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second switches. 

[0024] In the present invention, an object detecting device is included, which comprises a plurality of 
combinations of the above described each proximity sensor, and has such a basic configuration that each 
detecting electrode of the adjacent combination is alternately arranged along a specified plane or a 
curved surface. 

[0025] In this object detecting device, in order to remove the neutral zone and at the same time, to 
decrease the radiation noise, it is preferable that a drive voltage with a different polarity is applied to 
each of the electrodes with odd ordinal numbers and even ordinal numbers. This object detecting device 
is particularly suitable for a sensor of the leading edge of door leaf of an automatic door or a mat sensor 
set on the entrance floor surface of an automatic door. 

[0026] Furthermore, the present invention includes, as another application example, an object detecting 
device wherein from a detected object, an individual detected information thereof can be obtained. This 
object detecting device comprises: a sensor surface including a plurality of detecting electrodes arranged 
in parallel along the line direction and the row direction on the same plane; a drive electrode arranged 
approximately through the whole surface on the rear side of the above described sensor surface through 
a dielectric layer; a charge system with a direct current power source; a discharge system with current 
detecting means; a plurality of charge wirings wired along either the line direction or the above 
described row direction of the above described sensor surface on the anti-sensor surface side of the 
above described drive electrode and a plurality of discharge wirings wired along the other; a detecting 
electrode switching switch for selectively connecting the above described each detecting electrode to 
either the above described charge wiring or the above described discharge wiring separately; a first 
scanner switch for sequentially connecting the above described each charge wiring to the direct current 
power source of the above described charge system; a second scanner switch for sequentially connecting 
the above described each discharge wiring to the current detecting means of the above described 
discharge system; a drive electrode switching switch for selectively connecting the above described 
drive electrode to either the direct current power source of the above described charge system or the 
earth; and control means for controlling the above described each switch, wherein the above described 
control means performs: a first step of switching the above described drive electrode switching switch to 
the above described direct current power source side each time switching the above described first 
scanner switch to connect the above described charge wiring to the above described direct current power 
source one by one, and at the same time, of switching the above described detecting electrode switching 
switch selected by the above described first scanner switch and existing along the above described 
charge wiring to the same charge wiring side; a second step of switching the above described drive 
electrode switching switch to the above described earth side after the above described first step, and at 
the same time, of switching the above described detecting electrode switching switch switched to the 
above described charge wiring side at the above described first step, to the above described discharge 
wiring side; and a third step of sequentially switching the above described second scanner switch to go 
around after the above described second step. 

[0027] According to this object detecting device, for example, by laying and arranging the detecting 
electrode on the floor surface, not only the existence of a human body but also the moving direction 
thereof can be detected. Furthermore, for example, by making the individual detecting electrode have a 
size approximately equal to the picture element of a CCD camera, for example, a human fingerprint or 
the like can also be detected. 

[0028] Furthermore, in the present invention, it is preferable that in the viewpoint of decreasing the 
interference to the radio receiver or the like existing at the periphery, the switching frequency of the 
switch for switching the above described charge system and the above described discharge system is a 
complex frequency including a plurality of different frequencies. 



BRIEF DESCRIPTION OF DRAWINGS 

[0029] The present invention will be described by embodiments by referring to appended drawings. The 
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drawings are as follows: 

[0030] FIG. 1 is a typical figure showing a first basic embodiment of the present invention; 

[0031] FIG. 2 to FIG. 4 are typical drawings respectively showing a first method of removing effects by 

an electrostatic capacity of a ground electrode, a second method, and a third method; 

[0032] FIG. 5 and FIG. 6 are typical drawings showing a first method of removing effects by the 

electrostatic capacity of a cable, and a second method; 

[0033] FIG. 7 is a typical drawing showing a second embodiment of a present invention; 

[0034] FIG. 8 is a typical drawing showing one example of the arrangement of a detecting electrode of 

the above described second embodiment; 

[0035] FIG. 9 is a circuit diagram for describing a removing method of an external induction noise in the 
above described second embodiment; 

[0036] FIG. 10A and FIG. 10B are circuit diagrams showing compensating means applied for the 
removal of the above described external induction noise; 

[0037] FIG. 1 1 is a circuit diagram showing a third embodiment of the present invention; 
[0038] FIG. 12A to FIG. 12E are operation explanatory drawings of the above described third 
embodiment; 

[0039] FIG. 13 and FIG. 14 are circuit diagrams respectively showing deformed examples of the above 
described third embodiment; 

[0040] FIG. 15 is a circuit diagram showing a fourth embodiment of the present invention; 
[0041] FIG. 16 is a typical drawing showing an operational principle of the above described fourth 
embodiment; 

[0042] FIG. 17A and FIG. 17B are operation explanatory drawings of the above described fourth 
embodiment; 

[0043] FIG. 18 is a waveform drawing showing a synchronous detection waveform of the above 
described fourth embodiment; 

[0044] FIG. 19 is a circuit diagram showing a deformed example of the above described fourth 
embodiment; 

[0045] FIG. 20 is a typical drawing showing an arrangement of the detecting electrode for achieving 
decrease of radiation noise; 

[0046] FIG. 21 A to FIG. 21C are typical drawings exemplifying the use of the present invention; 
[0047] FIG. 22 is a typical perspective view showing a configuration of a plane sensor according to the 
present invention; 

[0048] FIG. 23 is a circuit diagram of the above described plane sensor; and 

[0049] FIG. 24 is a waveform drawing showing a preferable switching frequency of a switch for 

switching a charge system and a discharge system in the present invention. 



DETAILED DESCRIPTION 

[0050] First, by referring to FIG. 1, a basic configuration of a proximity sensor 10A according to the 
present invention will be described. 

[0051] This proximity sensor 10A comprises: a detecting electrode 20 arranged in the object detecting 
area and made of a metal plate formed like a plate; a charge system 30 with a direct current power 
source 301; a discharge system 40 with current detecting means 41 made of, for example, a current- 
voltage converter; and a switch SI for alternately switching the charge system 30 and the discharge 
system 40 to the detecting electrode 20 by a specified switching frequency, and it detects the 
electrostatic capacity between a detected object H such as a human body and the electrode 20 as a 
current Is flowing in the discharge system. 

[0052] In this example, the switch SI is an analog switch, and the switching frequency fo thereof is set 
at, for example, about tens kHz to hundreds kHz. Letting the voltage of the direct current power source 
301 be Vo and the electrostatic capacity between the detecting electrode 20 and the detected object H be 
Cs, the electric charge Q (unit: coulomb) supplied to the detecting electrode is expressed by 
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Q=Cs.Vo*fo. Furthermore, the current when an electric charge of one coulomb is transferred in one 
second is 1 A. 

[0053] On the other hand, letting time be t, the electric charge Q emitted from the detecting electrode to 
the discharge system is expressed by Q=Is.t. Accordingly, the expression of Is=(Cs.Vo*fo)/t is 
established, and when considering the current, t=l sec, and therefore, Is=Cs.Vo*fo is made. 
[0054] Thus, the basic principle of the present invention is the charge and discharge of the electrostatic 
capacity Cs possessed by the detecting electrode 20, and the current Is flowing in the discharge system 
exclusively relies on only the electrostatic capacity Cs of the detecting electrode 20, and therefore, 
theoretically, the object detecting sensitivity is not affected by the wiring length of the cable connecting 
the detecting electrode and the detecting circuit (controller) or the like. 

[0055] However, in the actual use, in some cases, the change of the stray capacitance between the 
detecting electrode 20 and the peripheral ground may cause an error detection, and therefore, as show in 
FIG. 2, a ground electrode 21 is provided on the rear side of the detecting electrode 20, but if doing so, 
an extremely large electrostatic capacity Co by the ground electrode 21 is connected in parallel to the 
above described electrostatic capacity Cs. According to the experiment, the electrostatic capacity Cs is 
about 0.1 pF, and on the other hand, the electrostatic capacity Co shows a value of about 100 pF. 
[0056] In order to remove the effects to the detecting sensitivity of the electrostatic capacity Co 
produced by providing this ground electrode21, in this embodiment, a current source 401 for absorbing 
the current Io of the increase flowing in the discharge system 40 resulting from the above described 
electrostatic capacity Co is provided in parallel to the discharge system 40, and it is arranged to detect 
only the current Is by the above described electrostatic capacity Cs, by the current detecting means 41 of 
the discharge system 40. 

[0057] As another method of removing the current Io by the electrostatic capacity Co, as shown in FIG. 
3, it is also possible to provide a capacitor 401 with the same capacity as the electrostatic capacity Co 
between the ground electrode 2 1 and the detecting electrode 20, a second direct current power source 
402 with the same voltage as the direct current power source 301 of the charge system 30 and with the 
reverse polarity, and a second switch S2 for alternately switching the direct current power source 402 
and the discharge system 40 to the capacitor 401 in synchronization with the above described switch SI, 
to the discharge system 40. 

[0058] The switch S2 is switched to the discharge system 40 side accompanied with the switching of the 
switch S 1 to the discharge system 40 side, and consequently, the electric charge of the current Io is 
accumulated in the capacitor 40 1 . Next, the switch S2 is switched to the direct current power source 402 
side accompanied by the switching of the switch SI to the charge system 30 side. Consequently, a 
reverse voltage is applied to the capacitor 401, and therefore, the electric charge accumulated in the 
capacitor 401 disappears. 

[0059] Thus, the current Io by the electrostatic capacity Co is cancelled, and only the current Is by the 
electrostatic capacity Cs is detected by the current detecting means 41 of the discharge system 40, but as 
shown in FIG. 4, it is also possible to use a pair of electrode plates 403, 403 made of the same 
combination as the detecting electrode 20 and the ground electrode 21 and having the electrostatic 
capacity Co instead of the capacitor 401 . 

[0060] Next, as shown in FIG. 5, the detecting electrode 20 and the charge and discharge systems 30, 40 
are connected by a cable 50, but depending on the cable length thereof, the bending state, or the 
circumferential temperature or the like, sometimes, the change of the electrostatic capacity possessed by 
the cable appears larger than the change of the electrostatic capacity by the approach of the detected 
object H, and an error detection or a sensitivity lowering is caused. Therefore, in this embodiment, a 
double shield wire is used for the cable 50, and the following countermeasures are taken. 
[0061] To one end of a central conductor 51 of the double shield wire 50, a detecting electrode 20 is 
connected. The other end of the central conductor 5 1 can alternately be connected to the charge system 
30 and the discharge system 40 through the switch SI. Furthermore, inside shield 52 of the double shield 
wire 50 can alternately be connected to the charge system 30 and a separately prepared discharge system 
40a through a switch SI a. The ground electrode 21 is connected to an outside shield 53 of the double 
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shield wire 50. Furthermore, the outside shield 53 is earthed. 

[0062] The switch SI and the switch Sla are switched synchronously. That is, it is arranged that when 
the switch SI is connected to the direct current power source 301 of the charge system 30, the switch 
Sla is also connected to the direct current power source 301, and furthermore, it is arranged that when 
the switch SI is switched to the discharge system 40 side, the switch Sla is also switched to the 
discharge system 40a side. 

[0063] Consequently, the central conductor 51 and the inside shield 52 are kept always at the same 
electric potential, and therefore, without receiving the effects of the electrostatic capacity of the double 
shield wire 50, only the current Is by the electrostatic capacity Cs of the detecting electrode 20 can 
accurately be measured. This means that it becomes unnecessary to adjust the electrostatic capacity of 
the cable different according to the setting place, each time. 

[0064] As a more preferable embodiment, as shown in FIG. 6, between the detecting electrode 20 and 
the ground electrode 21, a guard electrode 22 is arranged, and this guard electrode 22 is connected to the 
inside shield 52. Other configurations may be similar to those in FIG. 5. According to this, the detecting 
electrode 20 and the guard electrode 22 are always kept at the same electric potential, and the effects of 
the electrostatic capacity Co by the ground electrode 21 can also be removed, and therefore, the 
thickness of the total of the electrode can be made extremely thin by narrowing the space between each 
electrode plate. 

[0065] Next, by referring to FIG. 7, another proximity sensor 10B according to the present invention 
will be described. This proximity sensor 10B comprises a first and a second detecting electrodes 201, 
202 both of which are made of a metal plate with the same size formed like a plate, and are set in 
parallel approximately on the same plane in the object detecting area. Furthermore, in this example, on 
the rear side of each of the detecting electrodes 201, 202, a ground electrode 21 common to them is 
arranged. 

[0066] This proximity sensor 10B also comprises the charge system 30 and the discharge system 40, and 
in the case of this embodiment, to the charge system 30, a positive pole power source 301 and a negative 
pole power source 302 which have the same voltage (absolute value) are provided. Furthermore, the 
discharge system 40 is common to each of the detecting electrodes 201, 202, and to this discharge 
system 40, a current-voltage converter 41 as the current detecting means made of an operation amplifier 
is connected as the output means. 

[0067] The first detecting electrode 201 is switched to the positive pole power source 301 and the 
discharge system 40 by the switch S 1 1 , and furthermore, the second detecting electrode 202 is switched 
to the negative pole power source 302 and the discharge system 40 by the switch S12. The switch SI 1 
and the switch S 12 are synchronously switched. 

[0068] That is, when the first detecting electrode 201 is connected to the positive pole power source 301, 
the second detecting electrode 202 is also connected to the negative pole power source 302 at the same 
time, and furthermore, when the first detecting electrode 201 is connected to the discharge system 40, 
the second detecting electrode 202 is also connected to the discharge system 40 at the same time. 
[0069] Here, letting the current supplied from the first detecting electrode 201 to the discharge system 
40 be Isa and the current supplied from the second detecting electrode 202 to the discharge system 40 be 
Isb, the added current Isa+Isb thereof flows in the current-voltage converter 41. Furthermore, in this 
example, the current polarity is (+) in Isa and (-) in Isb. 

[0070] For example, when no detected object H exists in the circumference, or when the detected object 
H exists at the center between the detecting electrodes 201, 202 so that the electrostatic capacity Csl of 
the first detecting electrode 201 is balanced with the electrostatic capacity Cs2 of the second detecting 
electrode 202, the added current Isa+Isb=0 is made, and accordingly, the output voltage also becomes 0. 
[0071] On the other hand, for example, if the detected object H approaches to collapse the balance 
between the electrostatic capacity Csl and the electrostatic capacity Cs2, the added current Isa+Isb <>0 
is made, and letting the current of the difference thereof be Id and the return (amplified) resistance value 
of the operation amplifier be R, a voltage of Id*R is outputted from the current- voltage converter 41 . 
Furthermore, in the -input terminal of the operation amplifier, an imaginary short is established, and 
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therefore, the input impedance thereof is 0. 

[0072] Furthermore, in case of using a plurality of combinations of these proximity sensors 10B, as 
shown in FIG. 8, by alternately arranging the positive pole side detecting electrodes 201 and the 
negative pole side detecting electrodes 202 of each combination, the output voltage of each combination 
changes to +-around 0 V. For example, when the change of 100 mV is made by the approach of the 
detected object H, if it is the change around 0V, the countermeasure can be made by a cheep 8 bit AID 
converter. Furthermore, by the alternate arrangement, the neutral zone can also be removed. 
[0073] In the case of the above described embodiment, the power sources with different polarities are 
used for the first detecting electrode 201 and the second detecting electrode 202, but the same pole 
power source can also be used, and in that case, it is sufficient that the current Isa obtained from one 
detecting electrode 201 and the current Isb obtained from the other detecting electrode 202 are subjected 
to subtraction to pass through the current- voltage converter 41. 

[0074] By the way, in the case of the proximity sensor 10B, the first detecting electrode 201 and the 
second detecting electrode 202 are arranged in parallel on the same plane, and therefore, for example, an 
external induction noise emitted from a fluorescent lamp or the like enters each of the detecting 
electrodes 201, 202 as the same phase. Letting the current for each one detecting electrode which 
appears in the discharge system 40 by that external induction noise be Ii, an induction noise current of 
Ii+Ii=2Ii flows in the current- voltage converter 41. 

[0075] In order to cancel this induction noise current, as shown in FIG. 9, it is sufficient to provide a 
signal reversing circuit 42 in the discharge system 40, and next, this will be described. In the case of the 
proximity sensor 10B, in the discharge system 40 thereof, a first discharge circuit 40a leading to the 
current- voltage converter 41 from the switch SI 1 on the first detecting electrode 201 side and a second 
discharge circuit 40b leading to the current- voltage converter 41 from the switch S12 on the second 
detecting electrode 202 side are included in parallel, and in this embodiment, on the second discharge 
circuit 40b side therein, a signal reversing circuit 42 is provided. 

[0076] This signal reversing circuit 42 has a capacitor 42 1 , and on one pole side of this capacitor 42 1 , a 
switch 422 is provided, which separates the same capacitor 421 from the second discharge circuit 40b to 
connect that to the earth. Furthermore, on the other pole side of the capacitor 421, a switch 423 is also 
provided, which separates the same capacitor 42 1 from the second discharge circuit 40b to connect that 
to the earth. 

[0077] The switches 422, 423 are alternately switched in synchronization with the switches SI 1, S12. 
That is, when both the switches SI 1, S 12 are switched to the charge system 30 side, for example, if one 
switch S422 is switched to the second discharge circuit 40b side, the other switch 423 is switched to the 
earth side. 

[0078] On the contrary, when both the switches SI 1, S 12 are switched to the discharge system 40 side, 
for example, if one switch S422 is switched to the earth side, the other switch 423 is switched to the 
second discharge circuit 40b side, and this switching operation is repeated. 

[0079] According to this, for example, if both the switches SI 1, S 12 are switched to the discharge 
system 40 side and accompanied with that, one switch 422 is switched to the second discharge circuit 
40b side and the other switch 423 is switched to the earth side, an electric charge by the induction noise 
current Ii from the second detecting electrode 202 side is accumulated in the capacitor 421. Furthermore, 
in the first discharge circuit 40a, the induction noise current Ii appears as it is. 
[0080] Next, if both the switches SI 1, S12 are switched to the charge system 30 side, this time, one 
switch 422 is switched to the earth side and the other switch 423 is switched to the second discharge 
circuit 40b side to reverse the polarity of the capacitor 421, and therefore, the induction noise current Ii 
of the first discharge circuit 40a is absorbed in the capacitor 421. Thus, the external induction noise 
entering the first detecting electrode 201 and the second detecting electrode 202 as the same phase is 
cancelled. 

[0081] Furthermore, when both the switches SI 1, S 12 are switched to the discharge system 40 side, in 
the case where one switch 422 is switched to the earth side and the other switch 423 is switched to the 
second detecting electrode 202 side, an electric charge by the induction noise current Ii from the first 
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detecting electrode 201 side is accumulated in the capacitor 421 . 

[0082] Then, next, when both the switches SI 1, S12 are switched to the charge system 30, one switch 
422 is switched to the second detecting electrode 202 side and the other switch 423 is switched to the 
earth side, and consequently, the polarity of the capacitor 421 is reversed, and at the same time, by the 
induction noise current Ii from the second detecting electrode 202 side, the electric charge of the 
capacitor 421 becomes 0 by the cancelling. 

[0083] Furthermore, in the case where the external induction noise cannot completely be removed 
because of the size error or the arrangement error or the like of the detecting electrodes 201, 202, as 
shown in FIG. 10A, a DC bias circuit 43 made of a +, - power source and a variable resistance should be 
provided in the discharge system 40. In this case, the input side of the current- voltage converter 41 is 
made to be the imaginary earth, and therefore, even if the DC bias circuit 43 is added, the lowering of 
sensitivity is not produced. 

[0084] Furthermore, as another method, as shown in FIG. 10B, it is also possible to provide a DC servo 
circuit 44 between the output side and the input side of the current-voltage converter 41. The DC servo 
circuit 44 comprises: a reversing circuit 441 for reversing the output of the current-voltage converter 41; 
an integral circuit 442 for returning the servo signal to the input side of the current- voltage converter 41; 
resistances R0, Rl (R0«R1) provided in parallel between the reversing circuit 441 and the integral 
circuit 442; and two switches 443, 444 for selecting these. 

[0085] The switch 443 on the low resistance R0 side is a switch for making the response fast at the time 
of the loading of the power source, and at the normal operation time, it is set to off. The switch 444 on 
the high resistance Rl side is a switch for making the offset be 0, and by control means (not shown in 
the drawing), if necessary, it is turned on. One way or the other, when the input side of the current- 
voltage converter 41 is shifted to, for example, the - side, a voltage for raising that to the + side is 
outputted from the integral circuit 442, and consequently, the offset is cancelled. 
[0086] In both the above described proximity switches 10A, 10B, the charge and discharge of the 
electrostatic capacity possessed by the detecting electrode are the basic operation principle, and next, the 
embodiment of the proximity sensor of the present invention based on a balance circuit of the condenser 
will be described. 

[0087] First, referring to FIG. 11, this proximity sensor 10C comprises: a first and second detecting 
electrodes 61a, 61b arranged on the same plane and made of a metal plate with the same size; and a 
drive electrode 63 arranged common to each of the detecting electrodes 61a, 61b on the rear side 
thereof, and in this embodiment, on the rear side of the drive electrode 63, furthermore, a ground 
electrode 64 is arranged. Furthermore, it is also possible that two drive electrodes 63 are arranged on the 
rear side of each of the detecting electrodes 61a, 61b. 

[0088] In addition to this, this proximity sensor 10C comprises: a direct current power source 65 and a 
power source line 65 a thereof; a condenser 66 for accumulating the electric charge of the difference of 
the electrostatic capacity of each of the detecting electrodes 61a, 61b; a current- voltage converter 41 for 
detecting the current supplied from the same condenser 66 as a voltage; and five switches S6a to S6e. 
[0089] In this embodiment, the direct current power source 65 is used as an one-way power source, and 
the power source line 65 a is alternately connected to +E (positive pole side) of the direct current power 
source 65 and the earth (electric potential is 0) through the switch 6a, and to the power source line 65 a, a 
drive electrode 63 is connected. The first detecting electrode 61a is alternately switched and connected 
to the power source line 65a and one pole 66a of the condenser 66 through the switch 6b. 
[0090] Furthermore, the second detecting electrode 61b is also alternately switched and connected to the 
power source line 65a and the other pole 66b of the condenser 66 through the switch 6c. Both poles 66a, 
66b of the condenser 66 are alternately switched and connected to the detecting electrodes 61a, 61b side 
and the current- voltage converter 41 side through the switches 6d, 6e. Furthermore, in this embodiment, 
between the condenser 66 and the current- voltage converter 41, a balance condenser 661 is connected. 
[0091] The switches S6a to S6e are switched synchronously by a specified switching frequency. That is, 
as shown by a solid line in the drawing, when the switch S6a is connected to the +E side of the direct 
current power source 65, synchronously with this, both the switches 6b, 6c are connected to the power 



file://C:\Documents and Settings\mflorimonte\My Documents\EPOV3\JP2003202383A.html 6/30/2010 



JP2003202383A 



Page 11 of 18 



source line 65a side, and both the switches 6d, 6e are connected to the current- voltage converter 41 side. 
Consequently, to the detecting electrodes 61a, 61b and the drive electrode 63, the same voltage is 
applied from the direct current power source 65. 

[0092] On the other hand, as shown by a chain line in the drawing, when the switch S6a is connected to 
the earth side of the direct current power source 65, synchronously with this, both the switches 6b, 6c 
are connected to the condenser 66 side, and both the switches 6d, 6e are connected to the detecting 
electrodes 61a, 61b side. 

[0093] Next, referring to FIG. 12, the operation of this proximity sensor 10C will be described. First, 
when each of the switches S6a to S6e are in the switching state shown by the solid line in FIG. 1 1 and 
the detecting electrodes 61a, 61b and the drive electrode 63 are connected to the +E of the direct current 
power source 65, as shown in FIG. 12A, the detecting electrodes 61a, 61b and the drive electrode 63 
becomes at the same electric potential, and the electrostatic capacity Co between them becomes 0. 
Furthermore, in the detecting electrodes 61a, 61b, the electric charges of Csa, Csb are respectively 
accumulated by the applied voltage +E. 

[0094] Next, when each of the switches S6a to S6e are in the switching state shown by the chain line in 
FIG. 1 1 and the detecting electrodes 61a, 61b are separated from the direct current power source 65 to 
be connected to the condenser 66 and at the same time, the drive electrode 63 is dropped to the earth, as 
shown in FIG. 12B and FIG. 12C, to the detecting electrode 61a, a voltage Va made by being voltage- 
divided to the ratio of Co:Csa appears, and similarly, to the detecting electrode 61b, a voltage Vb made 
by being voltage-divided to the ratio of Co:Csb also appears. That is, the relation of Csa:Csb=Va:Vb is 
made. 

[0095] Here, if a human body or the like approaches to the detecting electrodes 61a, 61b and Csa<>Csb, 
that is, Va<> Vb is found, as shown in FIG. 12D, the difference Cx of the electric charge accumulated in 
the detecting electrodes 61a, 61b is transmitted to the condenser 66. Furthermore, it is supposed that the 
electrostatic capacity of the condenser 66 is sufficiently larger than the above described electrostatic 
capacity Co. 

[0096] Again, if each of the switches S6a to S6e is in the switching state shown by the solid line in FIG. 
1 1, as shown in FIG. 12D, the electric charge Cx accumulated in the condenser 66 is supplied to the 
current-voltage converter 41, and the electric charge of the condenser 66 becomes 0. By repeating this, 
the output corresponding to the difference of the electrostatic capacities Csa, Csb of each of the 
detecting electrodes 61a, 61b appears in the current-voltage converter 41. 

[0097] According to this proximity sensor 10C, the circuit is symmetrical, and therefore, the electrical 
balance is good. On the detecting side of the current- voltage converter 41, only a minute current 
corresponding to the difference of the electric charge between the detecting electrodes 61a, 61b flows, 
and therefore, the S/N ratio is good. By providing the detecting electrodes 61a, 61b to one surface of the 
circuit board and arranging the drive electrode 63 on the other surface, it is possible to obtain such an 
advantage that the leading cable is unnecessary and the detecting part can be made to be one unit. 
[0098] Furthermore, the switches S6a to S6e may be analog switches, or they may also be electronic 
switches such as an FET or a CMOS. In the above described embodiment, as for the direct current 
power source 65, it is a one-way power source of +E-earth, but naturally, it may also be a one-way 
power source of -E-earth, and furthermore, it may also be a bipolar power source of +-E. 
[0099] In this proximity sensor 10C, the following deformed example is included. That is, as shown in 
FIG. 13, between the detecting electrode 61a and the drive electrode 63, or between the detecting 
electrode 61b and the drive electrode 63, a first and a second guard electrodes 61 1, 621 made of a metal 
plate with the same size as the detecting electrodes 61a, 61b are arranged, respectively. 
[0100] Then, the first detecting electrode 61a and the first guard electrode 611 are connected through an 
operation amplifier 612 with an amplification factor of one time, and furthermore, similarly, the second 
detecting electrode 61b and the second guard electrode 621 are connected through an operation amplifier 
622 with an amplification factor of one time. 

[0101] According to this, the effects of the leading cable can almost completely be removed. 
Furthermore, in this deformed example, it is also possible that there is no drive electrode 63, but from 



file://C:\Documents and Settings\mflorimonte\My Documents\EPOV3\JP2003202383A.html 6/30/2010 



JP2003202383A 



Page 12 of 18 



the viewpoint of the stability, it is preferable that there is a drive electrode 63. 
[0102] Furthermore, as shown in FIG. 14, it is also possible to receive the output of the detecting 
electrodes 61a, 61b obtained through the switches S6b, S6c by a differential amplifier 70. Furthermore, 
between the input terminals of the differential amplifier 70, a variable resistance 71 for compensating 
the dispersion of the terminal point resistance of the switches S6b, S6c or the like is connected. 
[0103] Next, the proximity sensor 10D shown in FIG. 15 will be described. This proximity sensor 10D 
is technically positioned at the same line as the proximity sensor 10C described in FIG. 11, and 
accordingly, the same reference marks are used for the same structural components as the structural 
components of the proximity sensor 10C or the structural components which can be regarded as the 
same. 

[0104] In this proximity sensor 10D, the direct current power source 65 is used, for example, as a 
bipolar power source of +E and -E. Furthermore, letting the above described condenser 66 be the first 
condenser, a second condenser 67 which is provided on the input side (detecting electrode side) of this 
first condenser 66 and is connected in parallel to the first condenser 66 through the switches 6d, 6e is 
provided. 

[0105] In this proximity sensor 10D, only the drive electrode 63 is arranged to be connected to the direct 
current power source 65 through the switch S6a, and the detecting electrodes 61a, 61b are alternately 
switched and connected to one pole 67a and the other pole 67b of the second condenser 67 through the 
switches S6b, S6c. 

[0106] The switches S6a to S6e are synchronously switched by a specified switching frequency, and in 
this case, if the switching frequency of the switch S6a is f, the switches S6b, S6c are switched by the 
same frequency f, and the switches S6d, S6e are preferably switched by a frequency 2 f of two times that 
frequency. 

[0107] Referring to FIG. 16, letting the voltage applied from the direct current power source 65 to the 
drive electrode 63 be Vo, and the electrostatic capacity produced between the drive electrode 63 and 
each of the detecting electrodes 61a, 61b be Co, and the electrostatic capacities between the detecting 
electrodes 61a, 61b and for example, the earth be Csa, Csb respectively, the induction voltages Va, Vb 
of the detecting electrodes 61a, 61b and the voltage Vo have the following proportional relation: 
Co:Csa=Vo:(Vo-Va) 
Co:Csb=Vo:(Vo-Vb) 

[0108] Next, one example of the operation of this proximity sensor 10D will be described. First, as 
shown in FIG. 17A, when the drive electrode 63 is connected to the +E side of the direct current power 
source 65 by the switch S6a, the detecting electrode 61a is connected to one pole 67a of the second 
condenser 67 by the switch S6b, and the detecting electrode 61b is connected to the other pole 67b of 
the second condenser 67 by the switch S6c. Furthermore, the first condenser 66 is separated from the 
second condenser 67, and is connected to the current- voltage converter 41 side by the switches S6d, S6e. 

[0109] Next, as shown in FIG. 17B, when the drive electrode 63 is connected to the -E side of the direct 
current power source 65 by the switch S6a, the detecting electrode 61a is connected to the other pole 
67b of the second condenser 67 by the switch S6b, and the detecting electrode 61b is connected to one 
pole 67a of the second condenser 67 by the switch S6c. At this moment, the first condenser 66 is also 
kept in the state of being connected to the current- voltage converter 41 side. 

[0110] Thus, the synchronous detection is performed in synchronization with the switching of the power 
source to the drive electrode 63. In FIG. 18, the synchronous detection waveform of one detecting 
electrode 61a is shown. Consequently, in the second condenser 67, the electric charge Cx of the 
difference of the induction voltages Va, Vb of the detecting electrodes 61a, 61b is accumulated. 
[0111] Then, when the drive electrode 63 is again connected to the +E side of the direct current power 
source 65, the switches S6d, S6e are switched to the second condenser 67 side, and the electric charge 
Cx thereof is transmitted to the first condenser 66, and at a specified timing point after that, the switches 
S6d, S6e are switched to the current- voltage converter 41 side. 

[0112] Furthermore, the second condenser 67 is positioned at the front step of the first condenser 66, and 
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therefore, it is also possible that the switching frequency of the switches S6d, S6e is the same as other 
switches S6a to S6c, and in that case, the circuit of the proximity sensor 10D can be re-arranged as 
shown in FIG. 19. 

[0113] The above described proximity sensors 10C, 10D have a pair of detecting electrodes 61a, 61b as 
the minimum unit, and to each of them, a drive electrode 63 is provided, but when a plurality of pairs of 
detecting electrodes are arranged to be used, in order to reduce the noise emitted from the drive 
electrode 63, as shown in FIG. 20, letting the detecting electrodes 611a and 61 lb be a pair, and the 
detecting electrodes 612a and 612b be a pair, it is preferable that they are alternately arranged, and the 
polarity of the voltage applied to each of these drive electrode 63 1 and drive electrode 632 is alternately 
replaced. 

[0114] In the present invention, an object detecting device made by alternately arranging a plurality of 
combinations of any one of the above described proximity sensors 10B, 10C, 10D along a specified 
plane or a curved surface is included, and as the use thereof, for example, as shown in FIG. 21 A, there is 
a sensor 701 of the leading edge of door leaf of an automatic door 700. Furthermore, as shown in FIG. 
21B, it can be used as a mat sensor 702 of the automatic door 700. 

[0115] Furthermore, as shown in FIG. 21C, it is also possible that each detecting electrode is arranged 
like a matrix to be a plane sensor 800. Especially, according to this plane sensor 800, not only the simple 
object detection can be performed but also the detection of where the object is positioned can be 
performed. 

[0116] Next, referring to the typical perspective view of FIG. 22 and the wiring diagram of FIG. 23, the 
configuration of a plane sensor 800 shown in FIG. 21C will more particularly be described including the 
drive system thereof. This plane sensor 800 has a sensor surface 810 including a plurality of detecting 
electrodes 811 arranged in parallel like a matrix along the line direction (X-direction) and the row 
direction (Y-direction) on the same plane. 

[0117] Furthermore, supposing that the number of lines is XI to Xn, and the number of rows is Yl to 
Ym (m and n are optionally selected integers of 2 or more), in the following description, in the case 
where it is necessary to indicate an individual detecting electrode, the marks X, Y are used for 
expressing the position, and in the case where the common item of each detecting electrode is explained, 
the mark 8 1 1 as the general term is used. 

[0118] For each detecting electrode 81 1, a plate-like metal plate is used, and the size thereof is properly 
selected according to the use of this plane sensor 800. For example, in case of being arranged on the 
floor surface in the room for detecting the existence of a human body or the walking direction, it may 
approximately be a size of a human foot. 

[0119] As another example, if it is used for detecting a human finger print, the plane sensor 800 itself 
has a so-called stamp size, and therefore, each detecting electrode 811 has a size of micron order ([mu] 
m). For the support plate of each detecting electrode 81 1, for example, a glass board or a synthetic resin 
board is used, which is not shown in detail in FIG. 22, and on that support plate, each detecting electrode 
81 1 is arranged like a matrix as mentioned above. Furthermore, in the case where a small-sized sensor 
such as a finger print sensor is made, it is sufficient to form a metal film as a detecting electrode on a 
silicon wafer, for example, by the evaporation method or the spattering method. 
[0120] On the rear side of the sensor surface 810, a drive electrode 820 is arranged through a specified 
dielectric layer (not shown in the drawing). For the drive electrode 820, a plate-like metal plate is also 
used, but the size thereof is the same as the sensor surface 8 1 0 or larger than that. The dielectric layer 
put between the sensor surface 810 and the drive electrode 820 becomes the synthetic resin board as the 
support plate of the sensor surface 810, but in addition to that, furthermore, another synthetic resin board 
or a layer of air may be put. 

[0121] This plane sensor 800 also comprises a charge system 830 with a direct current power source 831 
and a discharge system 840 with a current- voltage converter 841 (current detecting means) as the current 
detecting means, but in order to make it possible to obtain detected information from the individual 
detecting electrode 81 1, the following means is taken. 

[0122] That is, along the line direction (X-direction) of the sensor surface 810, the charge wirings 850 
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(8501 to 850n) of the same number as the number of lines thereof are provided, and furthermore, along 
the row direction (Y-direction) of the sensor surface 810, the discharge wirings 860 (8601 to 860m) of 
the same number as the number of row thereof are provided. The charge wirings 850 and the discharge 
wirings 860 are both arranged on the anti-sensor surface side (lower side in FIG. 22) of the drive 
electrode 820. 

[0123] Between the charge wiring 850 and the charge system 830, a first scanner switch 871 for 
sequentially connecting each of the charge wirings 8501 to 850n to the direct current power source 931 
of the charge system 830 is provided, and furthermore, between the discharge wiring 860 and the 
discharge system 840, a second scanner switch 872 for sequentially connecting each of the discharge 
wirings 8601 to 860m to the current- voltage converter 841 of the discharge system 840 is provided. 
[0124] Each detecting electrode 811 has a leading wire 812 penetrating the drive electrode 820 in the 
electric insulating state to be drawn out downward, and to each leading wire 812, a detecting electrode 
switching switch 813 to be switched selectively to the charge wiring 850 and the discharge wiring 860 is 
provided. Making description by taking the detecting electrode (XI Yl) as an example, this detecting 
electrode (X1Y1) is selectively connected to either the charge wiring 8501 or the discharge wiring 8601 
by the detecting electrode switching switch 813. 

[0125] Furthermore, this plane sensor 800 has a drive electrode switching switch 821 and control means 
(CPU) 870 connected to the output side of the current- voltage converter 841 of the discharge system 840 
through the A/D converter 871. The drive electrode switching switch 821 selectively connects the drive 
electrode 820 to the direct current power source 83 1 of the charge system 830 and the earth. 
[0126] The CPU 870 receives the detected information of each detecting electrode 811 which is 
obtained from the discharge system 840 to perform various judgments. For example, in the case where 
this plane sensor 800 is a finger print sensor, it compares the previously registered finger print data with 
the detected finger print data, or re-creates a finger print by that detected finger print data to express that 
on a printer, a display or the like (not shown in the drawing). Furthermore, the CPU 870 controls each 
switch as follows, when collecting the detected information from each detecting electrode 811. 
[0127] The first scanner switch 871 sequentially switches and connects each of the charge wirings 8501 
to 850n to the direct current power source 931, and for example, when the first charge wiring 850, is 
selected, synchronously with this, it switches the drive electrode switching switch 821 to the direct 
current power source 93 1 side, and at the same time, it switches each detecting electrode switching 
switch 813 of the detecting electrodes (X1Y1) to (XlYm) of the first line to the charge wiring 8501 side. 
Consequently, the detecting electrodes (XI Yl) to (XlYm) of the first line and the drive electrode 820 
has the same electric potential, and the drive electrode 820 acts as one kind of active shield plate, and 
therefore, without receiving the effects of the noise from the anti-sensor surface side (circuit side), and 
the electrostatic capacity produced between each of the detecting electrodes (XI Yl) to (XlYm) and the 
detected object can accurately be detected. 

[0128] Furthermore, the electrostatic capacity between each of the detecting electrodes (X1Y1) to 
(XlYm) and the circuit on the anti-sensor surface side becomes substantially 0, and therefore, the 
electric supply to the unnecessary capacity is removed, and the S/N ratio is largely improved. 
Furthermore, accompanied with the improvement of the S/N ratio, the protecting layer of the sensor 
surface can be made thick, and the mechanical strength can also be increased. 
[0129] After the charge (electric power supply) has been performed for a specific time as described 
above, the drive electrode switching switch 821 is switched to the earth side, and furthermore, each 
detecting electrode switching switch 813 of the detecting electrodes (XI Yl) to (XlYm) of the first line 
is switched to the discharge wiring 8601. After that, the second scanner switch 872 is sequentially 
switched to the discharge wirings 8601 to 860m to go around. 

[0130] Consequently, the current based on each electrostatic capacity of the detecting electrodes (X1Y1) 
to (XlYm) of the first line is sequentially taken in the CPU 870 through the current-voltage converter 
841 and the A/D converter 871. 

[0131] Next, each time the first scanner switch 871 is sequentially switched to the second charge wiring 
8502->the third charge wiring 8503-> . . . ->the charge wiring 850n with the ordinal number n, the drive 
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electrode switching switch 821, the detecting electrode switching switch 813, and the second scanner 
switch 872 are switched as described above, and the detected information is taken in the CPU 870 from 
each detecting electrode 811. 

[0132] Furthermore, in the case of the above described example, the charge wiring 850 is wired in the 
line direction (X-direction) and the discharge wiring 860 is wired in the row direction, but it is also 
possible that on the contrary, the discharge wiring 860 is wired in the line direction (X-direction) and the 
charge wiring 850 is wired in the row direction. 

[0133] Furthermore, each switch may be either a mechanical switch or an electronic switch, but in the 
above described each embodiment, in the case where the switching frequency of the switch for 
switching the charge system and the discharge system is fixed, there is such a possibility that the 
harmonics thereof give obstruction to the radio receiver or the like. For example, in the case where the 
switching frequency of the switch is a rectangular wave of 64 kHz, many harmonics are included in that, 
and the tenth order component among them is 640 kHz, and this is outputted at all times. Accordingly, 
in the case where 640 kHz is included in the receiving frequency of the radio receiver or the like, it 
becomes a wave of obstruction. 

[0134] In order to prevent this, as shown in FIG. 24, it is preferable that the frequency for switching the 
charge system and the discharge system is made to be, for example, a complex frequency TA including 
four different frequencies Tl to T4, and this is repeatedly used. As one example, in the case where the 
complex frequency TA is made to be a combination of 64, 65, 66, 67 (kHz), as the tenth order 
component, 640, 650, 660, 670 (kHz) are alternately outputted, and therefore, the obstruction to the 
radio receiver or the like can be reduced. 

The EPO does not accept any responsibility for the accuracy of data and information originating from 
other authorities than the EPO; in particular, the EPO does not guarantee that they are complete, up-to- 
date or fit for specific purposes. Claims not available for JP 2003202383 (A) 

Claims of corresponding document: US 2003080755 (Al) Transla te this text Claims Tree 

1 . A proximity sensor comprising: 

a detecting electrode arranged in an object detecting area and made of a metal plate formed like a plate; 
a charge system with a direct current power source; 
a discharge system with current detecting means; and 

a switch for alternately switching said charge system and said discharge system to said detecting 
electrode by a specified switching frequency, 

wherein an electrostatic capacity between a detected object and said detecting electrode is detected as 
current (Is) flowing in said discharge system. 

2. The proximity sensor according to claim 1, wherein an earthed ground electrode is arranged facing to 
said detecting electrode, and at the same time, a current source for absorbing current (Io) corresponding 
to the increase flowing in said discharge system because of electrostatic capacity between said ground 
electrode and said detecting electrode is provided in parallel to said current detecting means. 

3. The proximity sensor according to claim 1, wherein an earthed ground electrode is arranged facing to 
said detecting electrode, and at the same time, to said discharge system, a capacitor with the same 
capacity as the electrostatic capacity between said ground electrode and said detecting electrode; a 
second direct current power source with a polarity reverse to that of the direct current power source of 
said charge system; and a second switch for alternately switching said second direct current power 
source and said discharge system to said capacitor in synchronization with said switch are provided. 

4. The proximity sensor according to claim 3, wherein as said capacitor, a pair of electrode plates made 
of the same combination as said detecting electrode and said ground electrode are used. 

5. A proximity sensor comprising: 
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a detecting electrode arranged in an object detecting area and made of a metal plate formed like a plate; 
an earthed ground electrode arranged facing to the same detecting electrode; 

a charge system with a direct current power source; a discharge system with current detecting means; 
and 

a double shield wire with an inside skin shield and an outside skin shield around a central conductor, 
wherein said detecting electrode is connected to one end of said central conductor, and to the other end 
side thereof, a first switch for alternately switching said charge system and said discharge system to the 
same central conductor by a specified switching frequency, and at the same time, to said inside skin 
shield, a second switch for alternately switching the same inside skin shield to said charge system and 
the earth in synchronization with said first switch is provided, and said ground electrode is connected to 
said outside skin shield. 

6. The proximity sensor according to claim 5, wherein between said detecting electrode and said ground 
electrode, a guard electrode is arranged, and said guard electrode is connected to said inside skin shield. 

7. A proximity sensor comprising: 

a first and a second detecting electrodes both of which are made of a metal plate with the same size 
formed like a plate, and are set in parallel approximately on the same plane in an object detecting area; 
a charge system with a direct current power source; 
a discharge system with current detecting means; and 

switch means for alternately switching both said first and second detecting electrodes to said charge 
system and said discharge system by a specified switching frequency. 

8. The proximity sensor according to claim 7, wherein when connecting both said first and second 
detecting electrodes to said charge system, one detecting electrode is connected to the positive pole side 
of the direct current power source, and the other detecting electrode is connected to the negative pole of 
the direct current power source, and when connecting both said first and second detecting electrodes to 
said discharge system, current (Isa) obtained from said one detecting electrode and current (Isb) 
obtained from said the other detecting electrode are added in said discharge system. 

9. The proximity sensor according to claim 7, wherein when connecting both said first and second 
detecting electrodes to said charge system, each detecting electrode thereof is connected to the same 
pole side of the direct current power source, and when connecting both said first and second detecting 
electrodes to said discharge system, current (Isa) obtained from one detecting electrode and current (Isb) 
obtained from the other detecting electrode are subjected to relatively subtraction in said discharge 
system. 

10. A proximity sensor comprising: 

a first and a second detecting electrodes both of which are made of a metal plate with the same size 
formed like a plate, and are set in parallel approximately on the same plane in an object detecting area; 
a charge system with a direct current power source; 
a discharge system with current detecting means; and 

main switch means for alternately switching both said first and second detecting electrodes to said 
charge system and said discharge system by a specified switching frequency, 

wherein said discharge system is provided in parallel between said main switch means and said current 
detecting means, and comprises: a first discharge circuit connected to said first detecting electrode side; 
and a second discharge circuit connected to said second detecting electrode side, and to said one 
discharge circuit, a signal reversing circuit made of a capacitor and a sub switch for alternately 
separating both ends of the same capacitor from the same discharge circuit to connect the ends to the 
earth terminal is provided, and each time said main switch means is switched, the polarity of said 
capacitor is reversed by said sub switch. 
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1 1 . A proximity sensor comprising: 

a first and a second detecting electrodes both of which are made of a metal plate with the same size 

formed like a plate, and are set in parallel approximately on the same plane in an object detecting area; 

a drive electrode arranged facing common to each of the detecting electrodes; 

a charge system with a direct current power source; 

a discharge system with a condenser and current detecting means; 

a first switch for selectively connecting at least one pole of said direct current power source to said drive 
electrode by a specified switching frequency; 

a second switch for alternately connecting each of said detecting electrodes together to said the same 
pole of said direct current power source and said condenser in synchronization with the same first 
switch; and 

a third switch for alternately connecting said condenser to said each detecting electrode and said current 
detecting means in synchronization with said each switch. 

12. The proximity sensor according to claim 1 1 , wherein among said first and second detecting 
electrodes and said drive electrode, a first and a second guard electrodes made of a metal plate with the 
same size as said detecting electrode are arranged, and said first detecting electrode and said first guard 
electrode, and said second detecting electrode and said second guard electrode are respectively 
connected through an operation amplifier with an amplification factor of one time. 

13. A proximity sensor comprising: 

a first and a second detecting electrodes both of which are made of a metal plate with the same size 
formed like a plate, and are set in parallel approximately on the same plane in an object detecting area; 
a drive electrode arranged facing common to each of the detecting electrodes; 
a charge system with a direct current power source; 

a discharge system with a first and a second condensers and current detecting means; 

a first switch for selectively connecting at least one pole of said direct current power source to said drive 

electrode by a specified switching frequency; 

a second switch for synchronous detection for alternately replacing and connecting each of said 
detecting electrodes to both poles of said first condenser in synchronization with the same first switch; 
and 

a third switch for alternately connecting said second condenser to said first condenser and said current 
detecting means in synchronization with said each switch. 

14. The proximity sensor according to claim 13, wherein the switching frequency of said third switch is 
set at two times the switching frequency of said first and second switches. 

15. An object detecting device comprising a plurality of combinations of proximity sensors according to 
any one of claims 7 to 14, 

wherein each detecting electrode of adjacent combinations is alternately arranged along a specified 
plane or a curved surface. 

16. An object detecting device comprising a plurality of combinations of proximity sensors according to 
any one of claims 7 to 14, 

wherein each detecting electrode of adjacent combinations is alternately arranged along a specified 
plane or a curved surface, and a drive voltage with a different polarity is applied to a detecting electrode 
with an odd ordinal number and a detecting electrode with an even ordinal number. 

17. An object detecting device for automatic door opening and closing control, comprising a plurality of 
combinations of proximity sensors according to any one of claims 7 to 14, 
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wherein each detecting electrode of adjacent combinations is alternately arranged along a leading edge 
of door leaf of an automatic door. 

18. An object detecting device for automatic door opening and closing control, comprising a plurality of 
combinations of proximity sensors according to any one of claims 7 to 14, 

wherein each detecting electrode of adjacent combinations is alternately arranged on the entrance floor 
surface of an automatic door. 

19. An object detecting device comprising: 

a sensor surface including a plurality of detecting electrodes set in parallel along the line direction and 
the row direction on the same plane; 

a drive electrode arranged approximately through the total surface on the rear side of said sensor surface 
through a dielectric layer; 

a charge system with a direct current power source; 
a discharge system with current detecting means; 

a plurality of charge wirings wired along either the line direction of said sensor surface or said row 
direction on the anti-sensor surface side of said drive electrode and a plurality of discharge wirings 
wired along the other; 

a detecting electrode switching switch for selectively connecting said each detecting electrode separately 
to either said charge wiring or said discharge wiring; 

a first scanner switch for sequentially connecting said each charge wiring to the direct current power 
source of said charge system; 

a second scanner switch for sequentially connecting said each discharge wiring to the current detecting 
means of said discharge system; 

a drive electrode switching switch for selectively connecting said drive electrode to either the direct 
current power source of said charge system or the earth; and 
control means for controlling said each switch, 

wherein each time said charge wiring is connected to said direct current power source one by one, by 
switching said first scanner switch, said control means performs: 

a first step of switching said drive electrode switching switch to said direct current power source side, 
and of simultaneously switching said detecting electrode switching switch selected by said first scanner 
switch and existing along said charge wiring, to the same charge wiring side; 

a second step of switching said drive electrode switching switch to said earth side after said first step, 
and of simultaneously switching said detecting electrode switching switch switched to said charge 
wiring side at said first step, to said discharge wiring side; and 

a third step of sequentially switching said second scanner switch to go around after said second step. 

20. The proximity sensor according to any one of claims 1 to 14, or the object detecting device 
according to any one claims 15 to 19, 

wherein for the switching frequency of a switch for switching said charge system and said discharge 
system, a complex frequency including a plurality of different frequencies is repeatedly used. 
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MMx >f «y f - £ _hlEESE« Wfc«J o h k k *> 

r >y rmza i ^x , ±faig»mswmx a y ±_mm 

««1 0 81*. 5 i: fc i> fc, ±IB® Uf7 7T±IE* 

^±fBK€ffliei5«tW0§^l»m2Xx-yrt . _hlB 
H2^r>/7^tfe^T, ±fE3&2**^*>f >y^-£ 

-m-r 5 i o mm ^mthmx^^rk zm?t 
&zkitmmLxv>h 0 

[0 0 29] z<nWtfk#&WZ- «k*Uf , M^H'^am 
ktfX'^h, 

[0 0 30] 

[0031] ^m^y^r ioa(i mmtmmz 
20k, wmmm 3 o i tt-t&is&b 3 o t , w^tr 

4 o t sj^cowsiraisaBrastwosti.i^-f vf- 

s l A&foK^ttmH t^ams2 0 fc 

[0 0 3 2] ZCOimz&^X , X^yfSliiTtn?" 

.y f-c-fc 9 . zommm f o (±Mi«m i o 

k H zHK 1 0 0 k H ■zUmzWl^Kh, 

0 i ornu^ v o , «itt}«flg 2 o t saaajiftflsH t com 
ot?m^*^c s k-th k . mmmzm&ztihwt 

Q ?-ny) (±, Q = Cs ■ Voxfotf? 

sfis „ , i i v-uyommimitih t § 
[0 0 33]-*. B$r?s£ 1 1 tr, «tm«s*»tjfe« 

^d&ft^sfiSm^Qii, Q=I s ■ tT^ftS. L 
fc^t, Is=(Cs-VoXfo)/t^«l 
0i*>. lSmStlt = l sectftSH, 

1 s =C s ■ Vo X f o 

2 o A«ft5itwic s o^oiwca o . nkm^izm. 
tiimiisii, i-off^^m€S2o<7)fim§*cs 



[0035] LfrtK&L mmMmte&^xte, m 
&nm2 o kwmw=/ >vk ^m^nmrn^mu- 

Wm^<DWMk%hc\ktffohtztb. ®2t,z*fr£o 

iz. mmmm2 o vsmmz?*? > mm2 1 imnt> 
tL&i>\ io-fhk, iMmwmmcsizMLxyyy 
vmm2 1 iz£z>%h*bx±^mnmM.c ottmiiz 

W&ZtLZZktz%Z. mWilzMi, ftMCsii 

o . i P f fmx% s wzttix nmmmc o a i o 

0 p FgS^ffi£:^-f « 

[00 36 ] y K€S2 1 ^IS(tl> di:t;J;-3 

LTK«^ 4 0fcS£ft.S iiJD^ttSS I o ^ Plv^EOS 

ssg4 o i ^mm^4 otMLTMMtisit. -tiatfrn 

[00 37 ] ITOMC o KJ: SHEfl I o ^ K^-f 
<D2Ti£fcLT, 03H^-tj;3t, K«^4 0t. ^5 

y F«si 2 1 i: 2 o ns^timtc 0 1 nmm 

£O^yM0 It, S'tt^3 0^)Ein«3 0 1 t 
R«EE**oiBflHtT*SS2<0Ea«W4 0 2 k , 
W4 0 1 fc*tl/tlS«iB4 0 2 t^«^4 0 k * 

m.M 7fsi i:isiwtrsi:t;fljofltisiS2^ 

[00 38] X^7fS2(l X^yfSUlt^4 
0 fflfcflj 0 #^ ^tlh tff 0 MtflJ 0 Si 

^^itJ; o«a i o«W^f^^^4 0 1 1 
€^3 OMtflJ0#i ^fLS^-3TltaS«ilg4 0 2 ffi 

[00 39 ] Z.<nio\izLX. ff€^*CotJ;|,m^ 

^^■jfem^4o^m^ai#S4 iT"^m§tii>*\ h 
2 o t^y^m«2 1 t^-toffi^b^^Sff 

^§MC o &^Tt5-MO«ffi«t4 0 3, 4 03 

[0040] iJ;t, 0 5 t^-f «t 5 ^ffi€S2 0 t 
?£Kfl^3 0, 4 0fc«. ^-^SOtioTo^r** 

[004 1 ] nfiy-;L- F« 5 0 eo^t^ffc 5 1 W-SS 
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te«aj«ft2o smarts. tf'C^ftcs lconmt. * 

)VY5 2*X4 'y^S 1 a£^LT^m^3 0 

m$tL^^m^4 oat ^ftWfcrssTsriEfc'ts . ^ 

5 y VVM 2 l fi^fi >--;!/ vm 5 o c^h> -/I/ K 5 3 
£®ffif& . £fc , H 5 3 {iff ifrf S . 

[0 04 2] -y^S 1 kX4 -y^S 1 a(±|S|S|LT 
flJ9#;tS. -f^hh. XA 7fSli^ti3 0^I 
ISE«JIS3 0 ltff^§ilSt#, *>f«y^Slai>ESI 
miH3 0 1 tgMStlliia £U *4 vf-S 1 

tfUmJkA OfflMDii^tl. *>T >y^-S 1 a 

[0043] ititiO, #'11^*5 1 b^y~)VY5 

%mmm<?)mt&%m ^ttc<, mmmm 2 0 <mm 

s IzX&Wm I s <7)*.*jEmzM%.-f& Z k 

ww$&ftz, *mmm-t z\k% 
[0044] x^tv^mmmk ix. @6«t 

i 0 1 , fltiijitffi 2 0 fc ^5 v K*K 2 l oHtetf- 

5 2 tzimt?> . mwmm smixh-oxx^. 

ItHzXtcif. miHVM2 0b^~YVM2 2bifimz 

mmmmtzti, > h**s2 1 izx 4i«g*c o 
[ 0 0 4 5 ] @7£#^lt, ^mmzxh^m 

ififfiX -f ?f 1 0 B\iZ-0\^X . ^ tf)ifii&* >f -y 
§iil>mifcJ:V'm2mmS20 1 > 2 0 2MiT 

^s. zcvmxn&m&mM2 01,2 02^1 

[0 04 6] ^jfilfeM-yf-lOBfciSVVCi,. 3E« 

^3 ofcitfjfewsu o£* ltv^?&\ 

-m, s€^3ot(imj± (»*«) *^-oiEsmM 

30 1 fctS€i!S30 2fc^lS(t^tlTV^ o ft 

mm o«^mms2o 1 , 2 0 2tMi/rftiii:& 

yTJ; 9&Stt8S8tffJ#8i: LTO«sf t -iEffiSM4 
l^ffif^fTO^ 

[0 04 7] mtfcffl««2 0 H&XJ >y^S 1 1 fc X 

DiEsmiJi3o i fcmm^4 ofct«D#itti. t 

fc, H2iffiti2 0 2liX^7fSl 2fcJ9fc«« 
il?3 0 2tK€^4 0fctfljO#^^^l>o X^.y^S 

[0048] -t^hh. m i *^ms2 o i tfjEmnm 



3 0lteBMZti&t%. ®2«tffi«S2 0 2i^t: 
0 2fcg8g$*u Hl«tffi«fli2 0 l 
^'M£4 0 tSSKS ill> k # , m 2 2 0 2 t 

Ri^tJS«iR4 0t:«SRSfi.S. 
[0049] fSlttffl^S20l3&^ifett^4 
0tfiS&$fL5«S^ I sa, H2tftai«fii2 0 2*^ 
ftm^4 0 tffi*&2^S«S!E* I s b k~t%> k , 
€J±^«4 1 a^WISl s a + I s b 

( + ) T\ I sbli (-) 

[00 50 ] fiJ^H'JHffl«^aife#cH^«L^U 
*\ M^m^#;H^tfi€S2 0 1, 2 0 2^ 

s«tti*t#s lt . m i mmmm 2 0 1 (ommmmc 

sit, m2^tiimS2 0 2«ff€^*C s 2kfrr^y 
>XLX^hk%. WISI sa+I sb = Ofc£ 

[00 5 1 ] ifLtMLT. m™^U#:H^fg£ 
tT. «*€§*C s 1 i:#«§*C s 2W^yxM 

tist. jnEm^i sa+i sb^ot^o, *<om- 
nmm 1 d, ^ryrcomm (mm) t&mmzRk 

IX. «S-«EE3a«S4 1 I dxR^51KJEEA*aj 

[ 0 0 5 2 ] ^tOififfiX^ 7flOB JliP 

S 2 0 1 t tfflij^ffitt® 2 0 2 Sr355tffi*t-& - fc 

tcri: 0 . #iI^fH7j€J±^ov^^;+^t-t 

So MitT, S^ailWfcHCDfi^J; D 1 OOmV^ 
-fb&**> o i: 0 V ^ll^^fkTfc S & £> (S\ Stt^r 

Ht:-. i- a \rm(mxm>>mxhz> tfz. mm 

[00 53 ] ±Mt^JT1±, m 1 ^tli€S2 0 1 k 

m 2 mmm 2 0 2 1 izm% s stto^iis & ffl u i> 
€«2 0 1 ^^#tiii>m^ 1 s akm^mm l mm2 

0 2frt>%t>tihWifa sbfc^M^LT. ttSK-mjE 
[0 0 54] 5fi@X>f 7f 1 0 BTJis mi 

^m€S2 0 1 kM2ffiitinm2 02k zm-*m±.tz 

MM I/O ^ fcft . M^(f ffi^T^c i:'*^^ t> til ^ 

mmm^m&w&2 01, 202 mmk lta 
s . ^vmwmmz x 0 4 0 tsyis — o« 
^mmsfe^D^m^^ 1 1 k-thk, wfa-wmm 

S4 1 fctt I i + I i = 2 I i cO^^tWm^^U. 

[0055] z\<nmm^w&mhmtbz\i. m9iz 

Tjk'tX o ftm^4 0 tm-^ElKliI»4 2 Srfit-WUf 
«t<. ^.ItL^^TfM-rSo ifigX^ 7fl0B 
tfe^T. ^WMJkAObZli. Hl«im«ffi2 0 lM 
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ayxA -y*s l l ^«SK-«ESSftiS4 lizmimi 
itmmuoat. m2^mmS2 0 2fI^X>f -y^-S 

1 2frt>wi-nB3m&4 1 {z^m2imxmA o 
b t vmimzis £tczv>&t>\ z commmmxn . * 
^mm2ikmmu o b\mzm^m.m4 2&nv 

[0 0 56] ZC0im5imm%4 2}^ -WW;? 4 2 1 

tmzmmtixA ^4 22-tmnt>tix^&. ±tz. 

^^4 2 l^ffi^Sflfei. ^+^^4 2 
1 £H2K1t0l$4 0 b^tflJOStbTSSfitSg^-tS 

[0 0 5 7] X^ 'yf42 2, 4 2 3i±, XA 7 fSl 

1 , S 1 2t|Sffl8LT^Wt«J 1 9#^^l.. "t&fc 
*>, X-f -y^S 1 1 , S 1 2^'fc tt^l^3 OfJt-tJ) 
*)W3Lt>tVfct£. M^H-^^-f 7f4 2 2^'l2 
KH0I&4 0 b ffllt^JOSi £*i*> fc-TS i: . ffi^^X 

^/f423 (igfwt-ro *)m*.$>ixh. 

[0 0 58] zmzftLX, XA 'y^S 11, S 1 2 A 1 
■y^4 2 2«IMWi^, WJWXA -y^4 

2 3\±m wmmm o b fi o ^ ; 

[0 0 5 9] iflKiSi:* #|;iif.X-f >yf-S 1 1, S 
1 2 # 1 1 tSt«m4 0 fflfcHJJ 0§X £>il, -ffUltfo 
T-^yU 2 2^l2ftl0^4 0 b»D 

tihbi-hb, ^y^4 2 1(:ll 3S28tajmii2 

0 2 » ^ i i tCcts § ix 

h . Sris. H 1 JSttSEHSN 0 a £(if&SSft#ms I i # 

[0 0 6 0] ifct, ^7fSl 1, S12#fcifcS 

f42 2^'fSffifIL m<^XA 7 f4 2 3im2HmM 
1^4 0 btlt^ 1 9#^t^lT^^^°^^4 2 l<9«tt# 

mkfhtdsb, m i o ac^mmm^mm. 1 1 

*^tAy^4 2 l»^£ill>„ dOlofcLT, 
3H^ftH*2 0 1 fcm2^ftH*2 0 2£|Hlffli LT 

[00 6 1 ]^,^ -yfSll, S12^fcd([ 
€^4 OfJJfctJJOl^^i -^jOX^ >y^4 2 2 
^'ffiiffiflfc. ffidjOX^ 7 f42 3tfW,2mm&2 0 
2MtflJ0#i.^tl-&^ ^tAy^4 2 1Cll H 

1 iffi!S2 0 1 »^^3»fiWI I i fci S«^f 

[0 0 6 2] -f-LT. &K;*>f 7fSl 1, SI 2^ 
4 2 2 ^2^mm®2 0 2 (It. l7j^^ 7f4 2 



2 lWSf£#K*K3ft£i:i:t>fc, l2iSlS2 0 2 
m>h<?ffim&1$SL I i KJ: *K ^yi?4 2 1 W 

[00 63 ]^, tt£«S2 0 1, 2 0 2 c^f^^H 

fiSrv^KJi, Hi o (a) ts^tidfc. K€H4 

0t+, -«igf:nr^fitfi3&^SDC^*>f TX@^4 
3£l£(t£fcJ;^ ^J§£\ W8L-W5$8m4\<n 

Txmu 3znmLxi>mmi&Ti±'kt^\ 

[0 0 64] tfz. m^mtLX, 010 (b) iz* 

•tx o mL-n&mffii 1 ^rnTjfit ami 

[SJtD CHf--jJfHIf&4 4 £f£ttT D C^-tf'@ 

mn4 4i t. ir-ximzniii-nimmm 1 

^fflWf}l-fl>»7t@S#4 42L MK@£#4 4 1 tm 

m§&4 4 2kcDmtzmmizmit>iifzmmR 0 , r 

! (R 0 <Ri ) feiy ; ^titS:iifK-ri>2'30X^ >y 
^443, 4 44fc*ffl|iTV^. 
[00 6 5 ] ffifiKR o ffltOX^ 7f443 A\ Wm 

T^izjssi m< -ti xa v ^-xmmftmte* y 

ftSKRi Im^/f4 4 4lt ^7^>y 

-«EBS«»4 1 ^ATHI^JiH-iiJJt^tiS t , « 
#13114 4 2 fr&-t;h.£ +ffltSfe±tf i o tz-t&WZ 

[0066] _hlBiSt#X- / f >/ •f - 1 OA, 10BI1 

mmmtix^^K mz. -nyry^w-mmmz 
m-}<*$mm&* a -y ^mmmz*? v ^iiiB-r 

[00 67 ] ^-f\ IM 1 l^#EfSLT, ZCDfflgXA -y 
f 10C{1 ^l-¥H±tffiM$ l§H7) A# $ 0# 
JBR^^^^mifcJ;y : 'm2^ffimS6 1 a, 6 1b 

t . ^commmiz&mftwme u, 6 1 b t^iit l 
TffiM§tLS»ms 6 3 Sriiii) *\ ; ?mwm 
xn, mmmme 3commimzz ^z^yvrnkbA 

iSI^ti^. WMmm6 3$:2foktX, 

&mfcnm e i a , 6 1 b ^khiiij ^ism t t t ± v \ 

[0068] zoymixA >yf - 1 0 CfiH 

iimi!g6 5 J;V'^<7)m}®7^ y 6 5 a t , 
6 1a, 6 1 b^fM§i^#^m^^¥€^l>^ft 

msii&mJIt LT«ttB-rs«oS-«^^S4 1 1 , 5 
OCDX-f 7fS6a- S6ei;^fii.TUl> 0 

[0069] z^mmm^zm^x . w^uh 5im 

WMtLXm^t>tl. mMyA > 65 aliXA a 
%ftLXffiSSM6 5?>+E (lESffl) k7-x (om 

fi) i!c^ftW(cfiM§n. miH7^y6 5 atiiii 
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mm 3t>mm$iixu6 a mmmmme 1 ait, x 

A 7f6b^Utg7^6 5at3yfyf66 

co-income 6 at \,zw,z®*)mmm.^tih . 

[0 0 7 0] ttz, ff?2$>ftm*6 1 b C X4~yi~6 

c ^itixtMy A y 65 a t^yry^r e 6 com^co 
mehb^mzmmum^Kh* nyfyt6 

6«SS6 6a, 66bfi, XAy^bd, 6eHL 
T^mm«6 1 a , 6 1 b(lfc^-mj±^^4 lffl 

t^mzmmum^tih. zcommmmx 
(±, 6 tm^-mj±^mi§4 1 

Tit ^ yr>-9"6 6 i mmztix^h . 

[0 0 7 1 ] Xj 7fS6a-S6ell Pit£^-ffl#JW| 

«±, t uzwm a y e 5 a\mzmmzti, x^y^e 
d, 6eii fct«i-mj±^^4 lmizmmzti 
ztuzxv, m&nme 1 a, 6 1 buitin 

[0 0 72] ztimix, @«*ti 

ZtlbWlMLXXA 7 f6b, 6cii fctta^ 

t«ja}«ffi6 la, 61 bfflfcSSB$;h.4. 
[ 0 0 7 3 ] 012 Sr#RiLT , ££«!afcX>f v 

•fi occoid^tov^iJiB^-f-s. t-r. #x-f>y^s 

6a-S6e £H 1 1 ffmtt^tm^Mb IX . ffi 

mmm 6u, 6 1 b a x vmm 6 3 zmmnm e 
5cr>+Eizmm-&t, mi 2 (a) t^t^t, & 
6ia, 6 ibbmmnm63imm&k%t), 
^ti^comcommmic o & 0 1 „ * & , mmms 

61a, 6 1 bfciiETMffi + Efc i 0 , -fil-filC s 
a, Csb^lS^If$^ t 
[0 0 74] ijct, ^7fS6a-S6e^01 1 

mmx^tmimt lx. mtavme 1 a , 6 1 b 

£ SSEmaS 6 5 0 SI L T 3 yf>t 6 6 fcjf^jrf 

sfcfc mm&63*T-xtmb-tt. 012 

(b), (c) t^-fiot, iffilS6 1at!iC 
o : C s aOitt^JISil^mjlVa^m, RHIt, 

f^m«6 1 b izhC o : C s b<7)JtfcME3*iJt*EE 

C s a : C s b=Va : Vb 

[0 0 7 5] MH6 1a, 6 1b£A2rif 

j&ijffo'VsT, Csa^Csbf^Va + Vbtfc-? 
fcfc-tSi:, HI 2 (d) t^tiat, 8lffl««6 1 
a , 6 1 b £#V § ^fl3tOH^C x ifizi yfy^r 6 
6tlKiSSfLS. r?>-T^6 6 0P«^*(i± 

[0 0 7 6] SV\ #^fyfS6a-S6e^|l 1 



wns-c^-rwKsi fc -r s t , m 1 2 ( d ) ± 
a ayfy^re 6 twisfifcftsfc x^'m^-fl: 

§14 1 ttt#f^H«6 1 a , 6 1 b«ii§lC s 

a , C s b <vmzfotfztii?!timtl& . 

[00 77 ] Z^T&mxA 0 C fcifUf, H»' 

»4 l^miittt. *^ms6 1 a, 6 1 br H io€ 

ffiOH#fc*E tfclK/h*8l LMIIl^Utft , S /Nit 
#J:^. 0ff#*K^-7jOH^aimS6 la, 6 1b 

^isit. m^mmmmme 3 mmth zuzx 

[00 78] XfyfS6a-S6eBTtn?" 
X>f •yf-TfcoTt.fc^U FEWMOS^Ji'Oi 
^X-f ••/-?-":'•.?:,->"; l.bi ' ESE«Si6 5tP5LT, ± 
E - 7-x<Dfrnmb IX^&ff. s 
- e - t, i < , 5 

[00 79 ] ^^3fiffiX-<-y^l 0CKt±, iJC^ia* 
3SPfif!***a^S. -fSrfcfe, 01 3&Frr2:oiz. til 
&Wi&6 1 at|g»«ffi6 3 b com. ^tii«®6 
lbfc|g»imffi6 3i:c7)rHlt;, ^til«ffi6 1a, 6 1b 

S6 1 1 , 6 2 1 Sr^ix-fixffia-f S. 

[0080] ^tr, mimmmme iai$i^-F 
n&6 1 1 zmmmimm^Tyye 1 2 s^t-cffi 

«L, *fcRt<, ^2Mtl6 lbi:®2^-b*^ 

2 1 1 zmmm 1 fgo^r yr e 2 2 ^^Ltts 

[oosi] ztuzkms, mmiir-yncmwi 

tiv^x. mmmm e3n^<xhx\ ^\ 
wwf, mmme 3\±fo->tMm&L\\ 

[0082] ±fz, ^14t^-f iot, X^yfS6 

b, S6c^^LT#^il-&^K€S6 1 a, 61b£?) 
^^H»m^70T'^itl>l:atLTtl:V^ & 
is. H»mt§^7 ocoA^^r^tii. .yfse 

b , S 6 c <m tiSBffift b'coii t^-j% It mtth tztbco 

^rs«7 imtmztixvih. 

[0083] mz, m 1 5 t^rf ifi^^ 7f 10DCO 
^Tii^tS. ;^3£t#x-y^l 0D«. HI lXWffi 
Ltz^&mx yfioc fcK«fi^^MMt-!> to 
T\ L^^oTjfigX 7fl0C y)«gs t 1 L 

[0 084] ^Ojfi^X.yf-1 ODCfeUtd E»E« 
M6 5^M^H'+Efc-EW^^-^miJIfc LTffl^ 

ttz. ^m^yfy^-ee^mi^yfy^bL 
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t, ;^iayt>t6 6 oami ( mummm ) t 

Kff&fU Xf/f6d, 6e^^-tTlSl3yTy , f 
6 6fcM#lfc:S»i3*USS2 3yfyt6 7 £fliU§ 0 
[0 0 8 5] ;oai^7f 10Dt!t lBi6€ffi6 3 

5iat=5r^TtiO, «taj«S6 1a, 6 1bll xA 
7fS6b, S6c^UH2nyf^f67^ 

6 7 atffiM6 7 b t iz^itmztmmmzti 

5. 

[0 0 86] -X-f 'yfS6a-S6elt FJtS^-K^JWI 

5 6 a 0)flJ#J^jg3fc&* f T"fe S -th t , X^ 7 fS6 
b , S6c|ffl t flJ#^SdR f TflJ *)mz.t>tl. Z4v 
fS6d, S6 elZM£L<l±ZCD2mcomWiWL2 f T 

[0 0 87] HI 6 £#MLt, E?lfl:ilg6 5 i DfEftb 
Iff 6 3 tcEpjDS *U«EE£ V o , IgftmS 6 3 i: 
ftHS 6 1a, 6 1 b t l> !M^M£ c 

o , ^m€g6 la, 6ib tmumimmmmm 

HtlftCsa, Csbfcfl,^ mtHWSke 1 a, 

6 1 b 0>mtW£V a, Vbt *EE V o iiftcJD i 0 ^rJ:t 

Co : C s a=Vo : (Vo-Va) 
Co : Csb=Vo : (Vo-Vb) 
[ 0 0 8 8 ] Z\C0m*XA -yf- 1 0 DCOmftCO- 

miz^xmm-h. if, 117(a) t^jo 

fc, 1B«J«®6 3#*>f 7fS6 aCi DUSKS 6 5 
0+EflJJ£fgM$tll>fc^ ^KmS6 1 aJi*>f >yf- 
S 6 b iz i D3I2 3>f/t6 7 0-^«6 7at« 
i^3*U #M86 1 blixA ■7fS6cCJ;^23 
yfVt6 70ffi*OS6 7 bt;fr^§iiS, IS 
1 3 >tYV 6 6 (±m 2 a y r>f- 6 7 frt,® m$ 
*U ^7fS6d, S6etJ;0€^-€J±^^4 

umzmm^tih, 

[0089] Hi 7 ( b ) tijFrfi. o t, ffift* 
fig 6 3#X-f 7fS6 ati 0E^€i!g6 5«-E»; 
f#M$ft§i:K f^mS6 1 aiiX^ 7fS6b(;i 

^m2ayT>^6 7comijcom6 7b^m$ti, m 

timme l bttx^ 7fS6c(:i ^I23yf>t6 

7O-^S6 7atS^§tL^ 0 £<Z>i:#fc:i>. ^1 

nyfyte 6(im^-€ffs«4 1 ffltssgsn^ 

[0 0 9 0] ^J^fcLT. ^Wffi6 3fc*tt5* 
ilOfiJ# fc l§B8J L T ^IM^^frfctLl. . H 1 8 

co^mmme 1 acommmmm^^r. ztLtzz 9, 

S2 3yfyt6 7 £14, taiti6 1a, 6 1b<7)§^ 
W€J± V a , V b oMfteflffi C x tfff t $ tL § . 
[0 0 9 1 ] fit, 6 3 &*itSffiB 6 5 

<Z>+Effl£SBK§3h.£i:§, XfyfS6d, S6e4« 

H2ayf 6 7 mm 'imih p,x , * c x 



$ X^yfS6d, S6e #€it-€J±^ 

[00 92 ] minyr>-tf6 6 0MI5tm2 3 
yry*)r6 1ifihZ>tztb. XfyfS6d, S6e«D 
7fS6a-S6c^ttUi 
i<, -eo^tJi, 3Sf*>f -y^l 0Dt0@£££Hl 

9 tss-t i d i T t J: ^ . 

[00 93 ] tmmxA 7fl0C, 10 Diift/J^ 
fifc LT-^^ffimS6 la, 61b £WL. 

^IMM*6 3//!£it^l,£\ Mm^muss: 

m^zmm-t&tztb. H2ot^-ri;at. isis 

6 1 1 a t 6 1 1 bj&**f* m€S6 1 2 a t 6 1 2 b 

tmx-hhtLx. ^ti^wzimi. t^. zti 
^co^mmmme 3 1 tmrnmrne 3 2tEpjn-r smu 
^S4£xSfcA^#;Li>-fc;5Wi U\ 

[0094] ±IE3£ffiX^ 7fl0B, 1 

0 c , 1 0 DwiKti*zmmmm<w L mi> t < « 

tl. ^fflttfctTtt, WitT, H2 1 (a) fc^ti 

■5t, grnvn oocDpJt-tyy-7 0 ls^fcs. i 

fc, H2 1 ( b )fc^rf J; 0 fc, g»)KT7 0 0C0V>y 
b-ty^7 0 2 fc tt S . 

[ 0 0 9 5 ] § fetfi, H2 1 ( c ) t^ti a # 
v b U ^ x«tM<T 8 0 0 1 -f 

zztmrnx-hi. mz, i^m^y^rsoo^zx 
tux. mz>m#.mwsix%<, *<7#m#z<mM: 

[ 0 0 9 6 ] mz. H2 2^#|^&£M£J;I>"H2 
30gdHH^#BSLT. H2 1 ( c ) nz^t^m^y-^ 
800 sds^s: -e^igu^^^T $ ^ m l < t^f 

^OTffi^>^8 0 0{4, ^I-TffiJittf^^ (X 

MIS§ixfeM^^ffi€g8 1 1 &^fe^y-tfffi8 1 0 

[0097]^, ffl^'X 1 -X n , MI^^Y 1 -Y 

m (m, niteatn&mizmRzti&mi) xfoht 

^'feS*l^£(4^<7)fjiM^^^fe^X, Y^fflV\ 

#^Kmso*a*JS^ i^Jif h m^zmmt ixv 

1 1 

[0098] #^m«S8 1 1 MZ¥WLtf.r>&ffiR&m 

\m-htz^mnmmztm%Khm^z\i^ 

±%^WM.X'fo^Xi.VK 

[00 99 ] m<mt LT, A^m^ffitffl^til 
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*vav5rvv#, #*&ft«®8 l l^^«£i2M;ii£# 

mms 1 1 #_tta ttzx o t? b u ^^«ets*2^ 
(± . #j *> t < «xa° -/ i o >- u ^ y ^ 

[0100] ^y^H8 1 0O#H(fiJt(i. HSL&^ 

Fifs^f^mii^^LT»mffi8 2 o*JSM$ni.. 
mmm s 2 0 1 1 , Ti^^a^m 
-e^±#$(±^y^H8 1 ofci«it^-efL«tot^ 

l\ -fey-tfH8 1 0 fc»mS8 2 0 fc^ffifc^Sfi. 
I>pm#;ii(i, -fey-tfffis 1 o^S^T"fcSM^(f-^r 

[0101] ;«fi-feyt800tfcuti), SSK 

Ms 3 1 m-ri^m^s 30k, wmta^mt ix 
nrnfa-nssmM (wmium) 84 1 s-^rrsft 
«^84ot^fii^s*\ i^«iffiiS8ii^bt 

[0 10 2] -tttto-h. -t>y-m8 1 O^fi^ft (X^f 
1*1) tifHT, -fOfi!Sct|5liSc<7)S«fflffi^8 5 0 (8 

5 0 i -8 5 0 n ) ^tt^tiTfc 0 , ttz. *iy*rm 

8 1 (Y*|6F) Cl&ot, *05fll»i:H*£> 

Jfc«ffllEift8 60 ( 8 6 0 ! -8 6 0 m ) ^(t^ilT 
?E«fflie^8 5 0fej;V'fe«ffllBll8 6 0(±, b 

i> izmmm 820 yymm ( a 2 2 ttj ^tt 

fl) fclffifSftS. 

[0103] ^muffins 5 0 fc?t«^8 3 0 fc^iat 

(4. #?t€fflfflH8 5 0 j -8 5 0 n £?£tt^8 3 0f) 
ESiE«jg9 3 1 tJIiJ^g-fSit^S 

7f87i ^istt^ smfflsits 6 0 twm 

^8 4 0 fcOfc«:(4. #JfettfflI5IS8 6 0 t -8 6 
0 m 8 4 0 tom^-miBS^ 8 4 1 izM&& 

mt&1&><?M2X*-* J )rX4 vi-87 2tffiftt>tl 

[0104] mmnrns 1 1 igiimss 2 0 
mmmzmmixT^zm&zir^mfks 1 2^ 

fli. 3IKH8 1 2^^t(±?tmWSM8 5 0i:K€ 

fflffiii8 6 0 k izmsimzmt&i t>ti&i$sim&ffli 

>y^8 1 3#fgft^*UO*6. MIS (XI Y 

1 ) ^^ltisb^s fc . -r^smm ( X 1 Y 1 ) 

(i. *&mttfiHffl&*>f >y^8 1 3\z ± 0 . 3tmfflffiH8 

5 0 ! t l< immmwM8 e 0 j w^^h^iikw 

[0105] ttz. ;«fityf8 0 oti, iffliflitl 

fljJiX^ 7f82 1t, jfe«a%8 4 0O*SS-*EE38ll 
^8 4 l^mM|lJtA/D^^8 7 1 £^LTSNi$ 

ni>M«#s (cpu) 8 7 0 fc zmtx . mmm 



m®M -y*8 2 1 li, fgf&ttffiS 2 0 *7t^8 3 

0 oitaiMs 3 1 1 &&tfcm$mttimtz> . 

[0 106] CPU870(t K€^8 4 0ti*t>%t>tl 
£#M€«8 1 ltOMffi^gftT^atOfl^fi 1 
3 , f&R&\ lc7)Tffi t > +)-8 0 0 jfiffiftb > -"TC^S 

W=SriftS^4. CPU870I1 #1^ai« 
®8 1 l^^ffifffg^lRft-fStfe/ioT, >y 

[0 107] glX^-ttX^ 7f8 7 ltt. 
£f|8 5 0 ! -8 5 0 n ^W^MM9 3 1 UimW^M 

itmm-z>bK mm im^ummmm 5 0 x tm 
mztizt. zizbmMLxmmmmxj -y^s 2 

1 ^E^ms 9 3 1 fi d mi h b b i [z . iffsto 
«sai«® ( x 1 y 1 ) - ( x 1 Ym > cD&mftnmwm 

X4 7f8 1 3^5t€W£ll8 5 0 j IIMD^il> 0 
[0108] ilixfci: 0 , 1 S^ffimS ( X 1 Y 

1 ) - ( x 1 Ym ) b mm& 20b tfmm&b% 

0 - !»EI§8 20^ l«r?f^ /; • n i- ■• 1 • 
btLTffffl-fl>/iA6, ^y«I (0MI) j6^<0 
y>fX«o»#SrgftS;i:'5:<, #tttfj«ffi (X1Y 

1 ) - (x 1 Ym) bm®mtkbcDmx*£.-rmn® 

[0109] ifc, ( X 1 Y 1 ) - ( X 1 Y 

m ) fc ^ hub b ^mmnmmmvMz 

0 t^S^T-. ?^5r§*t;*ihrs#&«*«!5r < & 0 , S 
/NJt#*fite|ftLh-r&. S/NJt«0[6l±t 

ff->t-t y vmmmmm* m < xmmm>&mhm 

[0110] iJEcOJ: 3 1 LTFifSB#r^l: (#&«) L 

itz. WBeotiMmte (XI Yl ) - (XI Y 
m ) ^g-^ftmWmX-l 7f813 &K€fflffiH8 6 

7 2 ^M«fflffiH8 6 0 ! -8 6 0 m t T"-5I^I> i 0 

[oin] ^fLti o , i'€Bcom&nm (xiy 

1 ) - (X l Ym) eo#IW§*^a^<«iiiE^ttSS- 
Hffig«84 1 iW'A/D^m^8 7 1 ZftlXC 
p u 8 7 0 izm&M DjitixSo 
[0 112] M^T. ilX^^tX^ 7f87 1^2 
#B^€fflffiH8 5 0 2 -3#g^mffllSH8 5 0 

3 ^-^n#@^mfflffiH8 5 o n <\kmmmx- 
.■biil> r> (y iEli)«ffitTjfi.x< -yf82i, ^ams 

^!BftX>f «/f-8 1 3tSitXffi2^A"t^>f -/f-8 7 2 

^ C P U 8 7 0 tftaHPg^flR 0 5iitll> „ 
[0 113]^. ±IEOM^^T«. ( X* 
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1*1) izjEmffl&8 5ozwML. nmuk.\i-um 

86 0£E*$-SJ:'3KL , Ov&#, ztibl&tfc. tT 

( iztmmms 6 o srimu 
ytmrnms 5 0 srien lt & «t 

[ 0 1 1 5 ] fflx.fcf , *>f «y i^«J#M$« 6 4 k H 
fi, 0&j£4H±6 4 OkHzt. 

ff<9gfIJ5lt8ftfc: 6 4 0k H zj&**a*m*4*£fc:H: 

[0 116] c\ti*ffi±-fiai^ 02 4fc7jcf J; o 

ifSlfeT A L , ; ix£3# 0 il LTfflv ^ ; t tm £ I 

[0 1 17] ^JfcLT, #&JS&8TA£6 4, 6 
5, 66, 67 (kHz) com^bttt LtzMrix, 1 
0iJaR4J-tOV^t±64 0, 650, 660, 670 
(kHz) immiztitiiZixhZk\z&ht&>* y=J 

[0 118] 

wmfftmm z\,zwmzk& z t m < . 

[0HOfS4i%iM] 

[Hi] ^wmm-mm 1 uss^ssr^mH. 
[ h 2 ] y vnmcownmmzz s 5 

Sll^j&£^#OT 0 

[03 ] KmSOfTOMt ±si»iw&-f § 

iS2O^&^-ff^0 o 

[04 ] ^ y ^msot?m§»^ x 5 t^ii«ti> 



[05 ] y--77^ffi§i(;J; &t»*&$l&t*$ 1 
[06 ] 3r-;//UDf|*g*fc i §f^i£ffi£-f §312 

[08 ] jiiam2^fi^^^tii€StoffiEto-M^^ 
[09] ±!eh 2 mmmmizti ^x. mm&mnm 

[010] ±fE^*!SWiiiifo^*t31ffl§ti| ) |liE# 

[0ii] *mi<r)mmmmz*?T®$&M. 
[01 2] ±fam3HM^jo»fwj0 o 
[0i3]±jaa %mm mMm-^-mm-. 
mil] mm 3 mm m m\ f Hirw 

0o 

[015] *m<ommmmt:x?tM&®. 
[016] ±mm4mimmcomimm^i-m^m. 
[017] ±im4mtmmmmwm, 

0. 

[019] mmmmmmcomMit^i-mm. 
[020] fisa«i#fttH4ttaj«s^Eatii?t« 

5t0 o 

[02 1 ] *m\0>Mmm&Lt:mm. 
[022] *mtz£ wm±yvm&*7frmm 

[02 3] _hfB 3 Pffi-by^0f#0o 

[024] ^bjj&b^t. XM&bitt&ikbimm 

10A-10D ifiiX^7f 

20 m&nm 

2 1 7 : :> y vmm 
30 

3 0 1 mfimm 

4 0 Jfc«^ 

41 wwi-wfmM^ 



[018] 



(a3))03-202383 (P2003-202383A) 




[05] 



[07] 



4) )03 

[09] 
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[024] 
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